_DOCUMENT RESUME _,
ED 260 087 - - o T 850 395

AUTHOR Gooding, C. Thomas; And Others '

TITLE - The Identification, Definition, and Measurement of
Key Variables in Wait Time Research. ‘

PUB DATE Apr 84 =~ o

NOTE l6p.; Paper presented at the Annual Meeting of the

National Association for F:search in Science Teaching
(French Lick Springs, IN, April 1984).
« PUB TYPE Speeches/Conference Papers .(150) -- Information
o ~Analyses (070)

EDRS PRICE MF01/PCO0l1: Plus Postage.

DESCRIPTORS Academic Achievement; Classroom Research; “Discussion
(feaching Technique); Elementary Secondary' Education;
Higher Education; Literature Reviews; Measurement
Equipment; Predictor Variables; *Questioning
Techniques; *Reaction Time; *Research Design;
Research Needs; Science Ins.ruction; *Teacher
Response; Teacher Student Relationship; *Time
‘Factors(Learning) ' :

%DENTIFIERS *Wait Time

"ABSTRACT :

Wait time, or the pauses between questions and
responses, has been demonstrated to be an important factor
influencing classroom learning. This paper reviews the key variables
that have emerged in wait time research over the past 20 years.
Progress in defining and measuring wait time has resulted in improved
methodology for wait time research. Teacher training procedures have
been improved through the use of several techniques, including
modeling, pause feedback teaching aids, and strategies for - ¢
modification of traditional classroom recitations, which lead to
inquiry-based guided discussions and interactional dialogue patterns.
Further research is needed to measure the effects of pauses and
interaction patterns on affective transactions in the classroom.
Research linking wait time variables with achievement outcomes is.
also needed. (GDC)

R A KRR IR AR RRR AR R KRR KRR R RARRR KRR L AR R ARk Rk kA kA hkhhhhkkhkhhhkhk

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
KRR RI AT AR KRR AR AR Rk ARk ARhhhkhhhkhkkhhkkkhkhkkhhkkhkkkhhkkhkhkkk®




Sl Tl ot el S el e
' State University
A SYMPOSIUM ON WAIT TIME of New York
at Osweqo

Oswego. Nlew York 13126

ED260087

5

THE 'IDENTIFICATION, -DEFINITION,
- AND MEASURENMENT OF KEY VARIABLES 'D LI

IN WAIT TIME RESEAQARCH

by
‘C.e Thomas Gooding, Patricia R. Swift, and J. Nathan Swift

Y

~PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

Goading . C Thomas
¢

_

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC).”

U.8. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC!
4+ This document has been reproduced as
receved from the person ot organization
onginating it

« © Minor changes have been made to )mprove
«eproduction quaty

o Points of view of conions stated 1n this docu
ment do not necessarnly represent otticial NIE
position or polcy

Presented at the Annual Meeting of
The National Association for Research in Science Teaching
French Lick Springs, Indiana
Rpril 1984

BEST COPY 2 |




-

b+

‘The Indentification, Definition, ard Medsurement of
Key Variables "in Wait Time Research

?

The term wait time first surfaced in research or classroom

*»
4

interaction conducted by Lake (1973}, Fowler (1873), Koran
(1974), and Rowe (1974). These initial studies focuéed on the
effects of pauses between guestions and responses on cognitive

outcome variables in the classrcom. The measurement of these .

-variables had been conceptualized earlier throuph the efforts of

Bloom (1956). The analysis of cognitive learning levels in
ciassroam'interaction was later developed by Aschner and

Gallagher (1370). Blos;ar (1373) was responsible fot the creation
of a question analysis system for science teaching. More recent
work by DeTure 71973), Tobin (1979), Swift_and Gooding (1983),
and others (Marsh, 1978; ﬁiley, 1980) has built upon those
landmark studies. | ‘ : NG

N\,
Research conducted over the past 20 years on the subject oft

‘wait time has resulted in clarification of the effects of

increased wait time duration. These studies have alsc created a

plethora of terms for the variables that have béen examined. The

:purpose of this paper is to enumerate and define these key

terms, including both input and output variables, and tc address
the research points that emerpe.

Of the many variables toibe considered in this report, the
primary independent or input variables focus on wait time pauses
in classroom dialogue. TRe major dependent variables to be

examined are the cognitive and affective ocutcomes of academic

performance and quality of liﬁggin the classroom as demonstrated

3



O

by achievement and inter;st or satisfaction on the part ﬂf
5each$;s and their students. fhe_other variables to be roted
' derive their importance through.their assumed, and/or tested *
relationsﬁip to the prima%y independent andézependent variables.
Wait Time | |

Numerous researchers have shown that it d4s possible to train

4

the pace of interactive speech and to allow

tgachers to moderate
more time for students to initiate and cqmplete'their verbal
statements in a classroom. Representative ofﬁthes; are: DeTure
(1979), Fowler (1974), Fagan, Hassler, and Szabo (1981), Rowe
({974), Tobin (1979), and Swift and Gooding (1983). O0On the other
hand, DeTure also discovered that it is difficult for teachers to
maintain pausing patterns once these have been-established through
}raining,-observétion, and feedback. ,In addition Tobin found that
teachers need to modify their stratepies in order to achieve the

most bereficial effects of moderaféd pacing. That is, a cléés that
is conducted as a memory level drill or recitation activity wili
not benefit to any great extent from extended wait times. It is
necessary for the téacher to move to consideration of points that
are higher on the taxonomy of ‘learning, where additional thinking
time will be of importance to the students.

A significant breakthrough in wait time training came with the
{
invention of a Wait Timer (TM), by J. N. Swift. This electronic
device signals teachers and students when appropriate pauses have

been cbserved, and has been shown to be highly effective in

training both teachers and students to pause and 11 helping to



.
'

maintain appropriate wait time after initial traiq}ng has beer:

. completed. The results of-using‘?his device were first reported °

a a meeting of the National stociation for Research in Science
Teaching (Swift & Goodinﬁ, 1982). The Wait Timen'pés undergone .
further field trials. Thought Technologies Ltd. has contracted
to produce these classroom teaching aids, making ;hem available .
to schools for prqfessional development and as‘leérﬁing aids.

Wait Time Measurement %

N

‘while training teachers and their students to pause Has
proven aifficult, the accurate measprament of wait time has also
presented serious problems for researchers. Initial studiés of
pauses in human dialogue were seriously hampered b§ theﬂiack of
appropriate instrumentation. Some early researchers attempted to

i uée stop watches to measure pauses, Eut reaction time

differentials_causgd serious reliability prablems: Rectifiér
devices were also used, but GpldmanEEisler (1968) reported that
this type of instrumentation was inadguuate for reliable .

- monitoring of speech pauses. “Shortly thereafter, she noafd that
progress had been made in resoclving reliability pkoblems ;hrough
the utilization of a decade counter,(Hewlett-Packard RC—éQ/B) and
a digital recorder (Hewlett-Packard S60R). Rowe (1974) and
others have used servo-chart plotters to more accurately measure
wait times., We have found this technique to be difficult to use,
since it requires the operator to estimate when. each pause
begins, and tog convert linear measurements into time durations.
Until very recently the most rgliable wait time measurements were

available only through application of high gost instrumentation

such as the Bruel and Kjaer audio—fregquency spectrometer
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(0'Connell & Kowal, 1981). Even that sophisticated apparatus
requires laboripus.and t ime-consuming hand recording of data.
Because-of these problems several researchers began to

. ; -
experiment with microcomputer based pause measurement procedures.

.

§ .
McDougal (1979) analyzed data by using a KIM-1 to measure voice~

-t

space and wait time from:audio Qapes.' This procedure facilitated
the measurement of pauses, but was riot operatorjinteractive and
called for manual recording of all wait times, -a.source of
possible error. A further refinement was developed by Goodirg,
Gooding, and Swift (198é). Their device}enahles tpe measurement
of wait times precise to .01 s at less cost than previgus [

technology. It consists of analog hardware and digitél'comouteré

hardware and software. A printout of pauses in dialogue is

L

~

prcvidéd as the analysis proceeds. Sucgessful use of tHis
apparatus was reported by Swift and Qooding (1983) inn a wait time

study.

——— —— —S . G T S TR G S i T G S SIS FRe

Unfortunately, some confusion exists when different pecple
use the term wait time. ~The verbal moves possible in classrooms
() are displayed onn the next page, in Figure 1. In viéwing the

figure, Teacher Initiated Pauses (I) describe a teacher(fT) whao
speaks, then pauses (d), Speaks again and pauses ;d), speaks
again and perhaps asks a question, pauses (b) and calls upon a-
student (N). The student responds after a pause (a). }n our

/
work, wait time 1 is cefined as the length 6f pause b p}us the

length of pause a, if it is present.
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I. Teachar {nitiatndﬂeausos

) d ' € b a
- - teee T = T T (N) S
II. Studert Initiated-Pausgs"
¢
X z T -7
. - _ _ / ,
, R ! &1 s
z' .
shere: T = Teacher _— , )
S, -1, S-2 = Students ! .
N = Nomination ‘ o
a, by, e, dy %50y, 2, 2' = Pauses N

Figure_1. Classrcom Verbal Moves

Stﬁdent Initiated Pauses (II{ describe a student (S5-1) who -
either respond% to a question or volunteers information,
pauses (x), continues, then pauses (y). At this time, either the
r. . teacher (T) can respond after a pause (2), or anuther student can
respond (S-2). We label pause z as wait time E.- Since pause 2'
wSeems to be o} 5 differént hature‘thaa pause z (apparently,
stugents feel glite free;td interrupt each other;, we call these
pauses wait time 3 when there is student-student interaction.

As can be seen from the large number of possible
combinations'pf these pauses, it is important for all researchers
to clearly specify the components of wait times. Far’guamnle, if
some investigators include y and dthers do not, or others.uée
differert labels for the same in?erval, then it is difficult to
draw conclusions confidently. We are indebted to Tobin and Capie

(1381) who called for resolufion of this important problem in the

research literature.

w
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Other independent variables that researchers have cqhsideréd
in waié time r;search age training prﬁcédures, teacheé and'-~
student personality variables, and environmsf' «ctors., Thééé
exampleg are illustrative and not intended to be exhaustive'of
all variabies ;nd authors.

Training procedures include strategies such as: audiotape
and/or videotape feedback, microfteaching, modeling,
observational feed%gck, training materials, and_reédings.h
Practitioners who use fhese technigues include: DeTure (1379),
Gooding, Swift, and Swift (1984), Koran (1974), Rowe, (1974),

_Swift and Booding i;933),-apd Tobin (1979).° o

Teacher and student peréoﬁality and intelfigénce variables

: encompass 4 variety of attributes: activity levels, attitudes,
demographic differences, dogmatism, expectations, inteliigenee,
locus of contral, ;r fate controi, student dialogue, and
classro;m climate. Reseafchers who havé focused on these "

“variables iﬁclude:' R;Yes, Swift and Swift (1383), Andrus and .
Gooding (1983), DeTure (1973), Mitchell (1984), Rowe (1374),

Schell (1983, 1384), and Tobin (1979). _ ,
Claés#oom environmental factors have not been éystematically°
researched but have potential for further invesfigation. Several
that we have identified are: “noise“fevels, physical conditians,
and seating patterns.

— — —— — ——— - —— — e — e — . S ——

Tobin and Capie (1381) and Tocbin (1984) have reviewed the

v

_ P
effects of wait time on a variety of classroom cutccocmes. These N
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dependent variables include length of student r€@sponses, number "
' - [ . . .
of ‘Unsolicited Pesponses, failures to respond, inflected .
[ =l . i . ]
responses, speculative responses, student-student comparisons of

_ data, evidence—inference statements, 1nc1dence of student a

quest ions, incidence of responses from slowerOIearnerSg ‘variety

-

in verbal behamior, teacher responsa flexibility, teacher
expectatzoqs, and number and “type of questions asked by the
teacher. Subcategor;es and explanations of these variables are
delineatéd in the reports cited abuve. - -

Of these, questtoning ievelocontinueéfto be ongogj central
concern. The choice- of analyéis systems for measure%ent of
classréom questions is of imgortancei,.Those_used in_the past,
imcludé: Aschner and Gallagher (1970), Bloom (1956), Blosser
(1973), and'Parsons (1971). ~Often these anaiyéis catepgories are
collapsed into lower and higher cognitive level guestions.
Statements o;ﬁquestxons in the affective doma;n are rare,

The category systems all present aiffichlties. For example,
it is difficult t8 obtain interratér éonseﬁsus, althoughzohe’s
ébility to defend a éarticular_categorization improves with ~
expé;ience. We find Blosser's scheme most'useful when catepgorizing
questxons, but 1t is'not effective. for analysfsue( statements or
responses to questxong. At present, we are évaluatxng a system
that has been developed by Dillon (1382). It appears that it.
may effectively resclve these concerns.

The other céntral variable.is that of achievement. Results®
have been summarized by Tobin (1984), Tobin and Capie (1981), and
Wise and Okey (1383), All studies indicate that wait time

produces either a positive effect on achievement or no effect.
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None iﬁdicate a’detriméntal change. ’ .

’
‘ : at

Several research workers have become interested in the

<

nature. of teachers’ repl:né to étudent absﬁérg. According to
Aspy and Roebuck, the .Climate of most classes app;dr to be
neutral much df the fihe }Rogers,LIQBB)l This Was'coﬁfirméuuby
Andrus and Goodinﬁ’(1983), when—tha tape recordings of middle .
'school science discussions wera.anaiyZQq for facilativg.teacner
responses. This ub;quitous blandness was also found by Goodlaq
(1984) and Sadker &nd Sadker (1383). - l‘

‘- There are times when neutrality in resporises is desifeu.
Rowe Yl??B) believes that certain types of neutrél responseéﬁ
facilitate inquiry, whereas praise acts as a signal that the one
.correct answer has béen given..exchanges sinée cont inued
exploration of alternatives appe;rsuunnecessary to'the st udents.
Not all neﬁtral comments have eiﬁal impact on classroom dialogue,
yet urntil now no data codiné procedure has been in place to
. account for such differences.' We suggest that,g method of |
resolving this coding problem would be to subpategorize neutral
comments as either bland or eneouf%ging. we have p 2liminary
evidence that indicates that encouraging remarks do facilitate
interaction greatly.

There are a number of measures indicative of classroom
climate‘that can be evaluated by listening to tape recordings.
The amouét of time that students talk, compared to their )

teachers, is one such m~asure. 0Other information can be obtaired

from word counts, interruptions, dercgatory comments, and

disciplinary remarks. , ‘ e

10
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' Doerr (1984) svaluated the cognitive level of interaction in

L4 .

" . classrooms according to four Piagetian opeﬁational levels: early

!

concrete, f@lly concrete, late concrete-transitional,’ ang fully

forhal. Qlthougﬁ,no ment ion had been made of Piaget during the

" study, fhe'interactive'layels that teachers used moved to@awd'the:

formal stage of development when 3 s ﬁéit times were dpseﬁved.

14

Emerging -Issues. . . .

A meta—analysis of classroem variables influencing student ‘

performance by Wise gnq Okey '(1983). revealed that wait time Was

the most important factor for increasing achievement. However, .

" their aralysis included only four wait time studies that measurea '

¢

achievement as an outbome variable. Clearly, additional =
evaluation is needed so that' a more comprehensive data base will

ot : . | o ¢
be available. _ -

Anothgr issue of importance is determinipg thé,types ‘of
lessons or size of groups that would benef{t éost from using
extended wait times. It appears certain that recitations are not
the best classroom situations in which to use 3 s,wait tines
(Tobin, 1984). The difficylty here is that most teachers have
been unable to clearly(distinguish between recitations and
discussiaors. Whereas the former are fact oriented and dirgptly
related to content, the latter may or riot have comten; as the‘
central focus. In discussions, guestions and statements are
often at. the higher.cognitivé or feelings ievel, and should‘
requiﬁé the 3 s wait time.

A new variable that has shown promise as a factor in

'
changing teacher wait time and related behavior 1s that of

supportive intervention (Swift, Swift, & Gooding, 1985). Another

9
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ig the use of mgdeliné‘prefbcols,(DeTure; 1383, 'Howeveﬁ, as

Tobin (I?BS)lhas ﬁoted, extending-wdit times without modifying

«

‘cul rent. instructional patterns will not resulﬁ.in the anticipeted

L4

changes in Learning that are poesible. Interactions nust the

'_from the examination oriented, low cognxtxve leyel, quiz show

'pattern (Roby, 1983) to inquiry based transactxons between

teachers and their stu@ents. A comprehensive study of supportive
intervention is now underway as“pavf of a'National Science -
Foundation: funded prOJebt in the Classroom Interactxon Resehrch
Laboratory at the State'Unzversxty of New York College at Dswego.ﬂ
Summary. , B

\ Progress 1n defining and meaeur;ng wait txme has | \
resulted in 1mproved methodology for waxt time research.:
Meta—analysxs and traditional lxterature reviews have
demonstrated the importance of wait time as a major factor
influeﬁci;g_elaeeeoom learﬁing: Training brocedures have been
improvet through the use of several techniques. Some ef these

1

are: modelxng, pauee feedback teaching aids, and strategies for

'madxfxratxon of tradxt;onal classroom recitations leadxng to

ingquiry based guided qiecuesioﬁs and interactional dialogue

patterns.

For the future, more research is heeded that will measure

the effects of pauses and intéraction patterns on affective

transactions in the classroom; The cognitive domain still
remairns as a centYal concgrn. At a recent conference a echpol
superzntendent asked, "All of this Ewait time researcnhl 1s.

1nterest1ng, but what about achzevement7 Where is. your

1@

12 .
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product?". A clear answer to this question is deserved It
' " B
points to the necessity for further research linking the wait

time variables with achievement ocutcomes.
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